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!(2) 002-504416 ( P 2 0 0 2 - 5 0 4 4 1 6 A ) 

t ^# it if « O ffi H 3 

mii^ y ^ ^i^c^j-^t^m.i^'i^mm.imf&L . t« tE >^ ^ * «c so - gp /jmS 

m M s y ^ Rif m M ^ y ^ :^ -^"^ - 1± X A a & !/ X tii a ^ m X. , mmm 

m ii X - mi^^ iim X A a t mM X tii D t CO rS CO m M ^' X m.^ 
t * S M la * ^> SI S 1^ @d M § tL , 

'L^ k L T M 1^ iS ^ J; 3 IE M $ n r U ■/ >- > i?" X -f- - if S (7=' K U 
i^'Sco — ::^r(i:mrlE3r^ -y >- y ^ x r- — -J M RV^ V l-- yxr-~-Jmcoi&1f(Oi^ 

m iz iiL m L x a o . mfia^ri-' >y s^yi^'-XT^ — s^MJiirta h u^f y xt-- -ymco 

h :i b i:mwLt^ h X - WLi^-i^mm^'^timi^f^mi^ y ^ T -t yy u , 
[ I* * ig 2 ] mB^' X - mi^^m^c^)m$imAm:i}\^i>zmt/x t5 0 . ma^' 

>■ y ^' X 7^ ~ m Rx/ ¥ u 4 y xr'-'jmi,imMiA'x-mi^-^mmco±mx o t 

SrM^ y T -y y y" u . 

[it5R3i3] H^ia*'x-^g^i^-fiis^DH^^iai|!l^A-'«i:&[^fIt®t^■Tv^§ii:S:W 

tit i: -r ^ I* * JI 1 IB tfe ?t * If « ^' >- ^ r V -t >- U o 

[ it * IB 4 ] xi±mMi^ X - W.i^-^mn(7)^\-^i}- i^mii^ X - m.i^-i^ 

m ^ CO m CO m i>z m -o X m i,z mn . ^ lxmmv ^ y x=r~-j 

mifimB^T\^ ^y -^y y x^~-jm(nnm^ztih^h^'mmh'^hm^-^\^zit 



:(3) 002-504416 (P2002-504416A) 

mcomi^BM^ y T "/ -i: y r u . 

im^^S ] miE^ r U V zy y ^ mRX/ V U y :^r- - mti . mT 

y ^ ^ii^t^ ^-^-mLXM*) 9\-Li)^X- b h ^ h # m i: t" 1* 5l< 1 t la tfe <50 

Wi^^'m.^ y T y -f ^} . 

i m tx ^-^ t :i t imm.b^ tm^m 1 iziimcr>mi^^m^ y T y y 'J , 

[ if * II 7 ] M la X A □ {1 M IE H lUC 1^ ffi L ?t m le 3? > * f*; <5D fiij M 2) 

h :i t ^mm t-t hm^m 1 izMim(^m.i^^fm^ y ^ r y y V . 
[if«ii8] mnmiti-^i^y^^i^b. 
m a ^ y ^' CO m am D m i mm-t ^ ^ y :(! ^< - t . 

yx^r-i^m^mtXii K) . mm^ T 1^ -y y Xr-~ 'J mRX/ 1^ yxr-- 
=J m — i±m a ^ T V- 'v iy y ff' xr-~ 'JMRXf ^ yxf--i^'®cofi!i:^r<ort 
gBKfiBLTisO, ^ T V iy y y X ~ ly mii-mnt \^ \y y X 7- ~ m <r> 

±.'M^zh 0 . tu la 3 TV y y X -T - -J m & t/ ¥ V H y xy-~ iyma^ti^'ii 
Mmti^rmiz}i\-iX±i^i>z}Hf6X D M le tti jfi < J: o iz . 13. B mm Pi mm 
X $> ^ z t ^ m t -Ti. X ~ mi^-^mm tsmi^mm ^ y :^ T y y y u . 

Si §5 ^0 SB 15 la W 1*1 -5 T [B] ill , ^ LX milV U ^ y x^-V 

mifmiE^Tv y i^y x^-i;m<nt\m\izhhzh^^'mh-r hm^-ms\,zit 

m.o:)m.^WTM9 y 9 r y ^ y y ^} « 

[ifS^ai 0] r V y y x^f ~ 'J MRtf Y V A y xf ~ iy m\± . 

M la ^ >- * #; ^> i]- H L T K 0 i'h L T- § ^ i i; ^ ^ iS i: 1- 1. if « If 8 la a 

(nm^^M^ y 9 T y ''Ly y ^) . 



!(4) 002-504416 ( P 2 0 0 2 - 5 0 4 4 1 6 A ) 

[ii3t<3ll 1 ] m M CO m :^ - mi^ m ^ CO m K> ^ iz m 

i^-!ij-m^c^9\-mtmBm^^(^tHmtcom&ifi.tii>^ti:mwLt^^m^m8^zB 
mcomi^^Mi^ y ^ T "/ y y V . 

[ It 5i< Ji 1 2 ] mis.^':^xai±mmm^^izmmLfzmmi^y^^i^(^)mmt,z 

*> 0 , mM:^^ ^limEi:^' X - mi^-i^m^^ Mj^-t l/Zm%i:^' XXat^ i^mMM 

\,^com D ^mtih z t ^ mm t ^ i> m mm 8 (,zmm CO mi^f&m^ y ^ r -/ -^yy 

[ it « II 1 3 ] m^^' x-m.i^-9}m^(^i^mizmt. tmi^<^i^^i:<r)fzib^zm 
{zt^mcom^'^M^ y ^ r -/ y . 

[ft^iB 1 4 ] mriE;i?'x-SStt;^^§ffCOF^gEtCiSt i> m co m Hi co fz nb iz m 

12 ^' X - ?S #; ^ S <7j 1^ SP ^> T :^ S t/" I. K U > ^ ^ - 7' * M fS ;t T S 
It * II 8 t IB «5 CO ?K i^ls If ^ ^ >- ^' r •/ -fe y 7- U . 

[it5]<iii 5] mnmi ^ y ^ t . 
mti:^y^^t^comMmnm^mm-r^^y^:^^'i-k . 

m ^ y ^ ^ <^ - ^ ti^ m.i^ -ii- mm. i m ^ L . t? ie >^ ^ * co so - gp 

#: 'J if - ^ ?1? )S L . 

Hfrtfi^'x-^a*^i-il§5{±HuiBlg#;^i-«Srttc@SS§ii, 

H? IB A - ?g * 4)- §t S {± . * T M & 4^ 'Q^ i: L X MW^m iz fKt^ ^ J: o izmm^ti 
fzzi TU V y ^' xr- — 'JMAU Y V yxr-~'ym^mtxi5 0 . luiB^r^ 

■y y y xf — -JMRU F i^-f >':^f'->''iiio — :^r{imrlB3 ru- <y ^-yi^'xf-- 

S 25. ti«' H y X ^ ~ -J m 'n CO ^z {tLM. LX is 0 . if IS 3 r 1^ -y "y y y 

xf - 'J m\tmi^Y V ^ y xf - 'J m n }Lm.\izh "0 . mi^^ r v ^ y ^ xf - 
-jm^vff \y A yx^ — 'ym\±^fi^ftm^if — ^\<zi6v^xm.^\izii\'^hi. o i> 

S 2r # ti- If iK >- T -y-fe >- r U „ 

[lt*Jl 1 6 ] miB;^x{iH5iB;i?'x-Mf<s^iit|coi^g|3*>^,HfrlB^x-a[ft 



!(5) 002-504416 ( P 2 0 0 2 - 5 0 4 4 1 6 A ) 

W.i^'SLTM ^ y 9 r -y y y « 



!(6) 002-504416 ( P 2 0 0 2 - 5 0 4 4 1 6 A ) 

[ 0 0 0 1 ] 

1 . %m<Di&m^m 

ts£7)j; o Kc^^M- ^ m m i^z m -r h i^coT^ & . 

[ 0 0 0 2 ] 

2 . ^^mmcomm 

f.1 i,z m i < &. h ix X . ^M- :t 4 ;P-^m^i± . x. r ^ y y° U -y ^ ~ . 

0 ^ :x f- M. iz a \,-^ r . ^m^ifiti' ^ w-m:t < X h ^ m K) < :i b sw b ^ 
ti^^^i,zmMn'oi,zm±>tix & . n crj^mma , m m ^ ti f^z ^^t^ ^ > y u 

^ - J^T m^l^z 7^ ^ A, fz :^ 4 /\^ iz X X m m ^ iiX ^'-^VtBT mm ^ ft ^ ^ 

y y ^ :^ y ::;> l,z mMWO l>zniW. ^ it i> . i cO ^ illl (i . :^ 4 JUib^ 

^ tl h t l,zm m ^ it h ^Mti^ m h Zl T U -y zy y y ■ ^t^T ( coalescing med 

ia) i mmtx i> . ^ (D zi r V -y y ^' ■ ^ f ^ r {±nmm ^ L X a ^ . am 
w Ji ^ 1*1 # , sp -fe , vimm<^ziT \y -y y y ■ ^ f ^ T <r)mifim-}j^>>zwv^ 

h X o <,zW,m.^ KX h . S m M St §1 ifi -3' < ^ . s M il ^^ ji< t a 
■oS^»KSrffi|ftl#tc-f-S3^v:46tc. :«-^Srtlc{±^St^coSHS:iatfHv^ (shroud 

h . ^%ti^^m^cr)^WL^^m^M'iXW.m'^^zm.tih h % ^ 4 )Vfj^m^ lx ( 

coal esces) , ^ it ^ O g|5 ^ i D . A M fi^J ti B *IJ ffl r # ^ J: -5 t . ft *IJ ffl 

■t ^mx'm.\-^^^fLht)^ ^} ^ ~ j\-'Khm\^^fi.^ „ m * « ii a « ^ ^ ^ ^ i; ^ 



:(7) 002-504416 (P2002-504416A) 

m i± . 7|t|il#ft 45f fg|g4, 878, 929-t t ^ § ixt ^ » 
[ 0 0 0 3 ] 

-yxmm-t h . m^^t-j^m^i^nmtcom. # t -r « n f- -^^ >- o s gp (i 

^ ^ ix ^ ^ m ^ mm m . ^^ohv^^o^s ^ i,z x -o x tt ^ . 

[ 0 0 0 4 ] 

% O «S S 

Xi±. ± Sffi is t a J; "9 # =Sr it fl ffi £ ^ i i: t- S t . L t T H 
+ 3]" ^ ^ 3b tt ^ i: T- § ^ . 
[ 0 0 0 5 ] 

i * ^ <7) s M - ^ ;v * St #1 «± . JX 0 m -r :t ^ CO * T - yt- * {i y 

if - ys' [oj (t ^ S 4- ^' r i'J ffl Sr -r ^ J'c , :t S: J; "J ffi m A i6 S i t >&^' 

■c-sb-g.^ z CO i: d ^j:&mm^-\kiz^ & t . mmcopimmco^m^xi^ . ^m^com 
m ^zrA X :t i M )^ t fz . ^m^ii^yk^:fj\^izmx/ht. ^ ^l- {± si 
^ CO z CD m3i^ |,z'^s t -0 X m M i,zm mx ^ < ^j: K) ti^ -h X h ^ , ^^mcoi3.iin 



!(8) 002-504416 ( P 2 0 0 2 - 5 0 4 4 1 6 A ) 

tz 4 )V X' m tt^£ X- -^m T h h , 

[ 0 0 0 6 ] 

^.Wc^znLx i^^m-f h :l tipx'^ h cox- ^ ex is CO i^^ M tt *^ "^c « i> -fe ^ ^ ^ so 
hmmx t' I. « 

[ 0 0 0 7 ] 

mum^^-th^y^^^f^t ; mti-? y ^^(omt^mu^imm-t h ^ y ■i' 
A t ; ^' X - mi^ b ^ M m L . itr la ^ > ^ * - m * 4^- ii m * 

V fr IB y ^ ^ - {± ^- X A P S. t^' ^' X tij P ^ fi X ; fr IE M * St ^ ^ ^ L T 
15 E .X A □ ^> M E ;^ .X □ ^ h M -X il K 15 tt ^> ; mti:^' :x - Mi^^ 
m^l±mii:^ X Xn tmM:^' XtiiQ k comcomM:^ X'^iS^lHizh ^mMmt^^M. 
SrttSeSSix ; frlB^'^-i^#;:«-«l^«i. frlE^x-^Kfr^JJ-il^cortgp^jlo 

Tffit/■sl^^t^I'l:^i: LT*t«^wt;j[E*^sj; -5 izmm. ^ tirz ::i r ]y y if x ~ 

-J m Rr/ ¥ u 4 y X y- ~ -J m iiM t X a ^) m a ^ ri^ y >- y ^' x ~ -y m Rt/ 

Y h- 4 y X - 'J m CO — :fT iiwi %i ^ T u -y y if X ~ 'J m RX/ }^ 4 y x'f — 
« so ffi to 1*1 SB fi K t T i3 D , lu IB ^ r i-- v > x r - i^" S lu IB K -< 

>-xf'->''Sco±jt(:i*) "9 . mU^ r V -y y ^ X f ~ -J MRU Y V A y x'f — 

m\l ^ K ^ fi'm^ — '^{z a wx ^^\,z ^'f h i 0 t M IE f i -3' < j; 3 , 

to 3|S ^ BJ j; tL , >! ti R t;«' ^ CO ffi CO f ij i >OMf ^ S o 
[ 0 0 0 8 ] 

Jff 4 L v > H M f^J CO if as ^ 0J 



!(9) 002-504416 ( P 2 0 0 2 - 5 0 4 4 1 6 A ) 

T v> s . :i z iz^^ itK-omm^ ti ^ ^ > T -y y ru i,± . ^^m^^ m\-^ hit 

h 0' < (T:) m CO — iZ-t W ^ CO T h 0 . ^ y RtJ^ -^mmM (separation conf 
iguration)(i , *|&BBtCf^#Sr^xSii:^r<. ^MT ^ ^ L CO X' h i> . 9 y '^7 

&U \,zm & ^ tifz ^} ^' ~ 1 2 i ^ -f h ^ y 9 ^ W- 1 iSrJrfiiLTV^^, ^ y 

1 1 tfO±g|5{4 . ^M."^ (a separation chamber) 13$: L- T ■& » 

13«h>y7°ii. i-i^i^^ys— l4iCJ;0KS^ii"C^->-S. I4{i 
. « iSc CO 41' b 1 5 4 it {± ffi CO jS S ^ ffX # a j; -o T >- * i*: 1 1 t K # (t 

^>:fl.-CU^„ if y if y ~ IV t. fz\t ^' X ':r -y V l 6j&S, :5'>'^*#:t:i'>'^';i?^^"- 

bc^mx'. ^y^^^i^i 1 co±jjm^comm(,zm t (^ixx ^ . ^y^^y-zvi 

6J±. ^ y i^ :^ ~ 1 4 CO mm c^) M l^z M m L X m X. it :h O U y t ^ ^ y ^ :^ 
#; 1 1 co±:tj&mco±<omizM^LX m t ^>ix^3y«o U yi5'"t5&^iJ>«j5!i-ri.o 

*»S?4 L „ ^ > ^ *ftc 1 1 CO ~ :f3 CO m m iZ . ii-glM 1 3 l^zmm (air) ^ A #1 
-g)/iea^cD^MAPl Tj&i'J^^^fLTl^'l., ^'>'^'^^S--14rtc0jiS& ( 

[ 0 0 0 9 ] 

3|^t{±. ^^APl 7:b^^'^iXLtz^Mcr)'^itlC0jj\^^^x.^(div 
erts){5{a'ffi^^c7)SI ( shroud) 2 0 A^' IE S § ft T *3 0 . <I tL K i 0 ^ ^ {i . HV^ 

o H o T T ^ ix s . ztiiz ^ ^ 4 /i^j^mcom 1 $&m^^'^ihtL 

h CT) ^ 4 }V crymit ^) ^ - 1 2 -r h . ^ y ^ 1 {± . II 2 0 S: M 

ii L T S tA^ S S ^ ^'^^ T'* 1 9 fi ;?. ^> ft T S . ^±^^}Vyi 9 l± ^ H 2 0 

(0'^^]±i:f?i\^(7:)ly^}V^m.tXm<tch i: SB K ift ^ S J± M ft ;P y r 

-etT. a a P3«I?F^ (conically shaped) ^ {i {3 aMrJO II R i| 4fc 

(f rusto-conical ly shaped) c?) 2 O Jl 2 2 Rlf 2 3 ^ ^ S ^ M - :t it it 

[0010] 

Al'MM 2 2 a ^ u T x ^ if (coalescing stage 1 ayer ) T' ^ * 



(a 0 ) ) 0 2-5 044 1 6 (P200 2-5044 1 6A) 
T&S 2 3 ii . y^ly^yX'r — i^M (drain stage layer) T $> ^ . M 2 Iz Tjk ^ tl. 

y y y.'r — 'Jm 2 2 {i F -Y > 'JM 2 3 <r) m [z \tL U L ^ Y V A y x x - 

-J mit-:! T u -y y -f ~ -J m<^p^mi>zis.m.Lx ^ . iitii^com 2 2&x/ 2 

3 t± . ^ ^ tl. ^ - yt- F 4 « Jjg B $ a 4^ (med i a) *b it -g. CO ST 4 t < 

. zttiz x K) ziv^cr,mi,i^Mi,zmmcr,pim.m^tfzi,iwmFimm^i,zmf&T^ 

i> , b r -ft (t ^ fltz (pi eated) 4 tz {± ^ 3?)^ fz (wrapped) ^ mm "S: m h :i h T 
t ^ . ^ixfecoSti. ;^?'^x88*t. rKUxxf/P, *fUrab°p-i^4fcJ±AMeo 

-C is D , ,1 £0 1^ O < 36> tc {i , ta! * a -C lA i^i # (t L T i> i < , 4 ^ - ;k F 
. fi!t . ^ 0 , fzii ^ <D m<Dm^i-i i m-t ^ t X' % ^ . 0 3 ^ J; d 

, - >f yl/^^^ti . ^ ^ so J-f- SB ill ^ H S (outer wrap layer) 2 

5 ^ t . il 2 2 (7) * B fij jft o T 3£ It SI5 W 2 6 * "T ^ <7j |!f ^ L V> » 
[001 1 ] 

S2 5, 26trff'5/cii22, 23(±.^M-:t-^/l-i]-SI^-3.->yF2 1lCffi 
;^Sr4^XT^'-^Sl3F^£0iai''>20(7)|^Ml:iiES$iX-l.o#ii22, 23, 2 5 
at)'"2 6iOT3ffigP{i. \^ 9 > . J^tT^ ^ t. fz\iT ^ :^'f- V }V { plastisol 
) CO J; d lE^t — ^1^ W (hardenable sealing material) cfl-'bv F^ixTiiD 

. CO « -ft; - ;k W « . T SB « M « 2 4 F*] T' B a K {5 1? P3 ?i? - F ? n. T 

^, iixtciO, ii22, 23, 2 5 B.lf 2 e <DT^^>.±T^mmm.2 4 {znL 

tz^ ^ ^j-^i^ - 9 ^'&%i^^'(kti^h ^ tti^m±^fih . tfz. ±mmmm. ( 

metal connection plate) 2 4 CO it h K) l:Z ^ M 2 2 , 2 3, 2 5 Rt/ 2 6 CO 

g|5 Sr . ^ 7" 5 X ^ y 4 i± ;K U ^7 P ^J' y ^ 60 5f ffi r 5 ^ y 9 

r 5 X ^ <y ^' X F ^ -V T (plastic end cap) (3 Jf A I. ^ i: T # , ^ tl 

^ffli/^^>Ii:^<. <LtLi^comiMB\X'>'~;l'LK'::>^n-th. m 2 2 , 23, 

2 5 Rif 2 6 CO . ±.mmmmT -y-^ y y 0 2 7 ^ iz^~ ji- v ^ ufzmm 



(a 1 ) ) 0 2-5 044 1 6 (P200 2-5044 1 6A) 

s a [pi fill tc ffi t/' T v> ^ , a 3 t ^ -r J; a . T y -fe y 7' y 2 7 {± . m 2 

2,2 3, 2 5 at/" 2 6 to JiffigP*^-fe -y h 3. fLfcH-fbWS: Htf a»ff gP^ (inverte 
d trough portion)2Si:. 1 lcO±;^^gPi:^'yi?;if^S"— 14tcOP^S:ffi 

gP:JJ-2 9i:*^^>ftj3gSitlTV^^, >Iix^>cDgP^^2 8&t/"2 9(±. ifS^tiOffi 
StCgc«^§^XTV->l,, S22, 23, 25&t/'26(7)±Sg|5{i. ± 

1*1 S ^ 3i)MI ji ^ "9 . -fe - 1^ ^> S ^ ijK ft m S i t 3&^' ± $ ^i. o 
4 7t , ± K « « T -y -b y 7- y 2 7 ^7) ft D t , * El ^* It iii P, 0 9 / 1 7 4 . 1 
3 7-^S,l/0 9/1 74 , 1 3 9-^cOffl^tCfi!-3-C— #:M<7)±:&x>'H^-¥<yr 
St/7^i^i^{integrated upper end cap and flange)SrJBJ|!!c~f'^iti>T'#-& 

o i <J> o 5B ^ {i . ^ ^ f # L # # 3t le «5 $ ix T I. . 

[0012] 

M'OUil-i-A — y (scavenging tube)3i)i iS' > :^ ^< — 1 4 T \al X 

ji- mM (T) V \y 4 y ~ 'J m 2 3coi^Wgp-5)-t®t/'Tt-«^„ icoh'P--f>'::^x 

-i^Ji2 3;6^^>aai-r-l.:t^;P{±, HU-f y^i — 7"3 0 SrfflV^THIJR^a-l., 
[0013] 

|p] 60 ^ $ S 0 cOiStt^ H^I (active surface area) -f" i t T' S . 

tti^^<7):t 4 ^ tii L m\>-^ ^ i~ ^-ys 0 i MLx mifz-c ^ t X 

[0014] 

m 1 3 i,z^^ ix 6 ^ y ^ r -i^ y y u i o ii , sij is! * ^ it s ^ M - 
nx^^h. tfz. ^ (D m m ^ m ^ i± . ^ti^t^fsifflo/cAtiatt^ixT 

^ T 'V ^y y" 1 1 0 H 4 — 7 ic ^ S tt T « > ^' r >y -fe > y U 1 1 0 
{4. ^•y^'3|s:#;l 1 It. U^f-^^'l 1 2i;. ^ffiSl 1 3i;. ^'y^';i?^S-l 



(a 2) )02-504416 (P2002-504416A) 
14t. ^ y ^ ;^ - Tf^ h 1 1 5b. ^ V ^ — )V \ 1 St. ^MAPl 17 

. 3 T V 5> y ^" A - 5^ B 2 2 1k ll YV A V X^ — V M 2 3 5r R fl f S ^ M - 
^ )V'7fm^ \ 2 1 t {5 m L T S . 
[0015] 

El2&t>"ia3^0»22&t7'23i:M^rD. nTl^vS^^^:^"^^ — S^'Sl22i: 
F -f y X x - >^ a 1 2 3 {i . IE ^ 0 L T # ^ ^ i^'^ a. - )V (separat 

e modules) ^ ^ fL ^ ft^ ^ KX \^ h . UM \ 2 2&t>^l 2 3 ^ fl ^ fL\± . 

^^mtf-^ V 9 y t.fz\ih h n> ^m'^t^^mtz X o t ft^^^ - * > (integ 

rated seals) M K} Hlf ^ tl X h . HI— 3c^^m-^-^;l^:J^»lt&2 1 

^i^O^M-^t'^/l^^j^ffi^&fi. — (integrated un i t ) ffl it T ^> 
tL^V^o -ei^O'ft:*?^?. gE>ttl2 2&t;^12 3^^^{±. i^^StJEtTffl^fcic^ 
f^^t^^'T^S. Y U ^ y Xr^— -Jm 1 2 3 (i . S (self supporting)^ 

S^S, nri^^/^>^^^^xx->^iil2 2{±. :7^-^tcKii9#tt^.iiT*30s 

£7):7l/-jUc7)agK{4. U^f-^^'l 1 2^aaLTffit^'SK'9ajLiI#Pm^^-:/' 
(scavenge flow drain tube) 1 3 0 t Bi 0 # tt ^> T & o ^ c?) - ^ 1 3 0 
<^^Mii . MKlttiL^t^fl^MLU (scavenge oil return port) 1 3 2 iZ^ X 

[0016] 

- ^ ;i^4>St§ff ^ . i^MflJ>0^ ^ Infill ^VC^jSMi^fL KJ (outside- in air 

flow), mh. 'i^m^<^9\^mt- ^'i^m^co\^m^m:fj\^izmMt-ifLii i> ^ ^ 

y ^ mmLx mmLx ^ fzijK ^(7y^M(^^miifj^RMij\^xh. * it is r « 

. Ill b s& a s ^ i: a M r ^ . xu i 7 ^: m l x ^ y i^ r y v 
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■fe y 7- u s it: ifq ^ a L it , . 'r^m^<7ymWiti^m%:h^^,zm~(f h'^m 

X \t. |Bl t H Sr ^ il T' 1= h ^ tt^mm-T% h » 

[0017] 

SI8S.t/'9ii. I^lfflll:^^ ^> ^Hil^c?) sail Kl (inside-out air f 1 ow ) & I/" 7K ^ IS 

2i;.4J-StM2 13i:. 2 14i:, :?'>'^';^f^S — ;J;;kb2 15t. 

^y^S^ — ;P2 1 6 HV^2 2 Oi:. FP-W yxf-->-"ii2 2 3S.t/:3rP->y 
>-y^-;;^^-i;S2 2 2 i Srm-t i> ^M- :t 4 2 2 1 t3r*L-CV>i.<, 

<ri-L<?,£0:S-'?Ji. MaiL/t^'^^'**! lb. U-ff'-^s-i 2t. ^^SI^lBi:. 

0 t . K >f >■ X X - i^' s 2 3 t . ^ r u y y r :^ ~ =J m 2 2 t mi mu 

L T ^ „ 

[0018] 

cr)m.m^ m^-^T a K) . ^n^coxn 2 1 Tfi^'y^';^?^^-— 2 1 4 izm.if ^ti . sm 

. Lfci^-aT, 4i-^S£OrJr^>yi^>'^^X^-i;=a2 2 2{i. \< U 4 y X ~ 'J 

m 2 2 3 (7) ^ m izi§. if ^ tL . 4 ;i- 6i- mm ^ V 'f' ~ 2 1 2 m $ fl. ^ « 

S S S: * -r S i « T- {± =5r w> T' , :t ;Hi , ^^m^ co izf^ ^ X t >0 . 
Rh^iZ. 3i-ii§l<50Jggfi (JOMMff^tt (sloped conf i gurati on) ^ ffi ^ 4, jj- 
)V<7:>m}^ ^m^t<zLX ^ — r\2 1 2 l,z X D ^-h^ < LX h . 
[0019] 

:^mmc7^^m- ^ j^^m^it . a ii Pi mm -iK t fz mm m m n mm t lx 
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mmim&x/nmim^^ L^K-^m^-tt£ ^ t ^ mm l tz h cot h ^ . ^co ^ ^^rb 
tft-fzitvy^^-thmit. vimi^x'it^\^Fimw$^t. fzi^mmPimjB^izin^ 

[ 0 0 2 0 ] 

':>mmLfzmmm<^mm3.^m^. t.fz\t. * ^ -c- it ^ ^ s » ie h t - ^ 

[ 0 H CO ^ # ^ i)i HJI ] 
[01] 

[02] 

0l6Ojj--f;HfiK^'>'^'r-y-fe>'yUi7)2-2miiifffi0T-35-l.„ 
[03] 

[04] 

* % CO so CO ^ ifi W i S S ^ - ^ -f ;i/ iJ- il CO :t -< )vmM^ >- r •/ -fe >- r 

U CO T ffi 0 T S „ 
[05] 

m A 5 - 3 mmmmmx h h . 

[06] 

05CO6 - 6 m^mmx' h h . 

[07] 

05co^»-;t^;i^^^il^co-gE^ol¥ffliTH0-c-S>S. 

[08] 

*^BJcoSiJco^M^t;J;I.^M-^-f;i^^SitsSrfll^;t;SiJco^-<;Hfji5^'y:J' 
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[ H 3 ] 
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[US] 
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[ *^«iE» ] 

[^aiB]TJS13:^6^13B (2001. 6. 13) 
[ ¥^ffiiE 1 ] 

[ ffi IE 1^ ^ ] 

[ w rp i» * CO »E H ] 

[ if 5l< II 1 ] M a? V :^ T 'y-te y 7- U jj- ^ ^ 1^ jg a -r -g. ^ - 



■jj- St ^ f as T . 







ffi a § ix it :3 T >y > ^" X x — i^' S i: , 








ta W 5r * 'C- ^ L T M li^ S^J Ja *i J; 3 12 g $ ii. ?t t/" K 






H 


is K) , lu IB :3 r 1^ -y V- i^'' X -r - S/ il ti lu te K P 








i^' Ji {i ix -f ft W # 






S ii -C ffi S is 1. J; 0 i> fu E fft a ^' < J; o . 














[ 




mx/x a 0 . mn:^' 











>- y ^ ^ ~ =J m Rt/ ¥ U 4 >-Xx-S^'Ji{j:Buia^X-a#::^il^co±§pj: 0 
iggPtcfeU?BuiaW(cJ:'9g3atTl^l.^j:ar#1S^j:t--g.a^3ait3§a»gO;^"X 

# % j: ^ If IH 1 §B a O X - M #: ai „ 

iHU ipm iz \tn -> X jin \H m i:Zif, ti , ^ l -c fr la h ^ y x f - 
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:(! X - mi^ ^ Mi^ t ^: mm L . 

fr IE ^ >- * a I/' mr IB ^ ^ - <± ^ A p a o'' ^" X aj □ fi . mam 

W IB ^" X - ?S * it ^ {i: M IB X A □ t M IB ^ :^ ffi P i: PbI CO M IB ^" :^ ijS if§ 1^ 

fc$>i.KriBM#c^^Sf*?tc@as§ix, 
iff IB ^ - M * ii- ^ gff . m f a X - M * M tff c7) 1^ gp ^ a -5 T M t/' -g. tt ^ 45 

^11^ i: L T W JS -S. J: o l,zWim ^ tif.z ^ T U y ^' :x ~ 'J M RX/ ¥ U 4 
y ::^'r ~ =J m i: m IX a "9 . B>riB3r^'y>'>'^XT--i^'iiS.t^"F^^ yxx- 

i^'iii^ — :6"ti:tuia3rp •yi^y^'XT^ — i^Ji&tAh'i-'-^ y x ^ ~ i:^ m ct) ^ 

± Si S) 0 , Hu IB 3 r ■/ >^ ^J*" X r- - ii S, V F -< y xf- 'JM\±^fi^'i-i 
n^-}fi-^\,zii\^xmm\,ziin ^ i. 0 t W IE W ifi -c? < J; d . (5 S' IR R M ?^ 

X' h h z t i mm t ^ h :fj X - mi^^m^ i ^ t^mi^mm ^ y r ^ y . 

y x^ - MRU Y V y x^-iPm>.imil:ff x-mii^^m^<D±.^X Ki t 
&^l>zi5\,^X mUmiz J: >0 m&LX ^ :i t mm t -t ^ M^m Sjz IB ife « * 
1? ^ ^ >- T -fe 7' U o 

[ it « II 8 ] msi^'x-mi¥-^m^<^^m§im^^mjjiini>zmi/x^^6 <r t ^m 
mt^hm^m ejz iEtfe<^?s*if«^y^r>yfeyyu , 

[ II « If 9 ] M IB ^' X {i M IB X - ffi #: ii- St tff « ^'l- SB ^ la IB ^' X - 
ffiStO|^gEtolyiBtt^^^^i]3^)^'^TS:^l^Il^^BI^;:^ItL, ^LTt«IBH^-f y x^'-i^' 
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[|**3S1 0] m m ^ r U y X ~ =J m Rl/ V U y - 'J m i± . 

mii ^ yi^^i^t-i^^mt-c m'o^i-Lti^T^ h z kir^mt^^mi^m ejz la m 

CO mi^ & M ^ y ^ r y y y" V . 

\,^^ m X.X ^ .1 1 ^nmt-ri>m^m 6_t; la « to i? a ^ > ^' r y > 7- y 

[ it « II 1 2 ] m la ^ .X A □ Ji lu ta H 1^ L 7t M ia ^ > ^ * * (IiJ M 

ib-l.^i:2r#mi:^-l.itiKJl 6_iC f a « O M * » K y T -y -Ir y 7- U . 

mti^y^:^i^<7)m^ma^imm-ti> ^ y in^-h . 
X - ?S #: it §1 h * ffi L . 

^ y Hf- _ y^- ^ Jf^ gSc L . 

Mia^.x-vs*4i-iifg{±Miaffi#:^i-giMf*5tciea§a, 

'hk L T *f ^ W t J£ J; -5 aa S $ ^1 3 r U -y y Jf" X f - i^' S S, t/' H 

>'X-r-j^®5:fiii-Ti3 "9 . mtt^ T V y -7" X ~ -J MRTf \^ A y T.'f — 
-J M <^ — ^ ^i.'^iti^ r V "/ y 7' X — =J m RU^ V y :^ ~ M CO <^ H 

± M 3^ 0 , M la 3 r -y > X 7=- - i^" « & t^' K 1^ ^ >- X T- - i^' ii ^ ^ -e' 

M * 3&^" T 5m t i3 T ± Si (t -g. =fc "9 t fr IB tt 1 3fi ^ < i ^ t . {i fi' W si R it » 

•C- 5> ^ i: # S i: -r -I. X - M #: ^i- St §1 Sr ^ tJ- M * If « y r -fe y 7" U <, 

[ it 31 1 4 ] Msi:^' x\,imu^' x-mw^m^cr>^\-^t^ hmti:^' x-mw 

S 3&^" m IB •yi/y^'" XX - i^'®Ortffl!lt:^^i^:Sr#mt-t^ it* II 1 3 

t IB to If iK y T -y -b y 7- U „ 

[ff^Jli 5 ] HfriB:3r^vi'y^''X7"-i^'il&£> H^-< yxx-i^iHi. 
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#; il Iff {|J i: fr la 111 ^ ^ CD fiij h CD TbI Sr il ix & i ^ It t ^ & ft * IR 1 3 
la CO M #: fir ^ r -y -fe > 7- ij „ 

[ 11 31 1 7 ] ffi la ^' X A □ M la H vuc PI L Itr la ^ > ^' * #; c^:) (IJJ M 

i-^<^mKi i'i^ti^ z timmbt ^m^m i 3 ta tg ?s * if ^ > r -t > 

[liiR^S 1 8 ] Hfria75?"X-vS#:4>gt§&cDl^gPt>g4 ^V«#:cDl^*cD;'iJ6tCBfr 

3JC la W CO ffi ft If >- r -fe y 7- ij . 

[if*Jil 9] BfriS^X-?iS#:c5i-ffiScO|^gPtj@SSMfrcD#^a}cD7ti6t:i|u 
la ^" X - ?S ft SI Iff CD 1^ gH ^> T * @ tA' -g. F y ^ J. - y ^ S t fi t-C S 

II If 1 3 tC la » CD ffi ft If ^ ^' > ^' r 'y -fe y 7' »J , 

m a ^ y ^ ^ <^ m am a m i mm-t & 1^ y ^ :^ ~ t . 

;«?"x-?iSft^lll^t^ftML. 

Hlr IB ^ ^ ^ * ft (7) - ft ^i- il ^ S: fi£ L , tu 13 ^ > ^ * ft cO S'J cd - gp 

ft 'J if - ^ ff^ )5c L . 

M la ^ -x - ^is ft ^ n s {± w la ffi ft ^ St s t le « s . 

tza r \y -J y i'' X'r ~ -J m&U V ]y y ::^'r — =J ^ X.X is ^ tulB^rw 
•y y ^ — -y MAif h' H' >-xx — s^'ii^o — :S"{iH«iB3 -y j^>-:/"Xx — 

ii a tX F -^^ >- X -r — i>" ii CD ft :^ CD 1^ gP fu a L t ±5 D , mtl^rV iy y y 
x-f-i^'SJitirlBFl^-f yx-f-i^'®O±iItc^i0. fflilB^rP' >y x-r- 

Ji & t/' F U > X X - ii «i -e n a S # - iffl tc T flii it J: 0 

mriaWtcjS^<j;a(;. <i{a:■^ffllIn^iJ^■C■^^.Ii:S:^l[i:t-|.#x-Mft^il 
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^m^<^^[-miz\iiii,-'jx i^:}}\^*'[-mi^zm.tL. ^ l x mt^ ^i r )^ y y ^ ^ ~ 
m-b-mttY \y y =jmco[>^m><zh ^ ^ h ^mmh^ ^mutm 2_ojc ib « so 

mw^S-M^y^r-j-^yy'^j <, 



(^6) )02-504416 (P2002-504416A) 



INTERNATIONAL SEAJRCH REPORT 



PCT/US99>'04392 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :B01O 46/24 
US CL :S5/327,330,395,423.4S6, DIG. 17 
Aftcording to IntenMUioa*! Patent ClftBaificittion [IPC) or to bo(b mtioflM cUa«fic<itti<ni and IPC 

P. FIELDS SEARCHED 

Mlnirnvm diwumcncKtton searcbcd (ctessificacion sjirstetn foUowed by clasElflcaUan qrntboLB) 

U.S. : SS/327,330,33S^423»4a6, DI<3, I7,3l9,320,323»392,42i,4a9,466,4d7 

Docuipentfttiim searched other than muiunttni documcntzU^ion U> Uic extent that such documenta arc lAdudcd in Efac fidkU Ksrciiod 
NONE 

Blectracuo dftCa base consulted during th& inteiaBtiaiia] sectreh (name of data iMUte and, >whei« praotHwbJle^ micfi tmiM used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



CitAtioit of document, with indication, where ^propnatc,^ af the rclcVaAt passages 



Rckvant Id daiin No. 



A 
A 
A 
A 

A 
A 



1,922,688 


A 


(KAMEtATH) 15 August 1933. 


1- 


17 


2.095,586 


A 


(ALXJABD) 12 October 1937, 


i- 


17 


3,085,381 


A 


(SOBECK) 16 April 1963. 


i- 


17 


3.364,658 


A 


(WALKER) 23 January 1968. 


1- 


17 


4,878,929 


A 


(TOFSLAND et al.) 07 Novemb&r 1989. 


1- 


17 


5,129,923 


A 


{HUNTER et al,) 14 July 1992. 


1- 


17 



[ Further docuinents are listed in the ccntinuation of Bcji C. | \ Sec patent family annex. 



■E" 



Spenal eitcg;«riM of cifed dooujn«ntt: 

docimiHiL definiii( &e ^ensniC tikbe of t|H ut vhicb ii ut conf idarnt 

fo be of norUculai »L»vajx>o 

eartivr dcrcwneni put>t)»h«d on or efur inicmwion^l C\\in$ 4»te 

4oPunQiit whicli rnty throw 4ciiibt» on urivrity ckhin(x) or ivhicli it 
eitod to utablith 1^ publLcadan due af uolber citttion or o^er 

dAoiBMnl r*r«iriQg to »j> oral [3uciHur*v >■■*■ •KhibitMn or olh»r 



•V 



documcm pub'li*fic4 prior the. iateraationaJ filing. Ami* but liixr 4w>' 
thD Briariiv dale claintftd 



]»(cr diacuincqc published after ibo inicmt3tkni4} Gling date orpnoTity 
daUl and nvt «) ^oadiKsi wiUi Ihv spplisaiCioit tut cited to uadcaitmil 
die pciactpb or ihwiy uidorlyiniiF Ots in«iittoio 

when due dacunum ij uk»n tlaat 

itKHimant, a( pulicuiAr fol^iraiitie^ tlie el^in^d invanliiotl «;«ntK«t b* 
crniidcTid ta kwoLv* iilVftitiVc kUrp whsn UiiB liisouineni a 
combioMi with ewe oc inmc other eueb dosnnmtai, >udh eombiaailion 
li«in(^ obviaw io a yenm ahiDKl 'n (fas «t 

dptumfnt 9it.to\Ma otthc esmQ palviil ToiDiiy 



Dale of tb& nctuat cgmplctiQii of itie intemsitignal search 
08 APRIL 1999 


Date Qf mailing of tbe intcmatianai sean^li r^NXt 

27 APR 19^99 ^ 


Naune and tnalUng address of th& ISA/US 
ConmussjoiKT of Patents and Trademarks 
Box PCT 

WAfthmgUMi, D.C. 20231 
FaciiiiTii£» No. (703) 305-3230 


Telephone No. (^3) 3C»-0«fl 



Form PCT/LSA/2J0 (sccQnd siicctKJuJj- L992J* 



mi) )02-504416 (P2002-504416A) 



(SDJgSH EP(AT. BE, CH, CY. 

DE, DK. ES, EI, ER, GB, GR, IE, I 
T, LU, MC, NL, PT, SE), OA(BE, BJ 
, OF, CG, CI, CM, GA, GN, GW, ML, 
MR, NE, SN, TD, TG), AP(GH, GM, K 
E, LS, MW, SD, SL, SZ, UG. ZW) , E 
A(AM, AZ, BY, KG, KZ, MD, RU, TJ 
, TM), AL, AM, AT, AU, AZ, BA, BB 
, BG, BR, BY, CA, CH, CN, CU, CZ, 
DE, DK, EE, ES, FT, GB, GD, GE, G 
H, GM, HR, HU, ID, IL, IN, IS, JP 
, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MD, MG, MK, MN, M 
W, MX, NO, NZ, PL, PT, RO, RU, SD 
, SE, SG, SI, SK, SL, TJ, TM, TF^., 
TT, UA, UG, US, UZ, VN, YU, ZW 

1921 

T:^ ')t}''^^m. ::t^^'^:t #144224 -1593 

T^^Jil'^m. :t-^N-f :5j-ffl44221-3769 

^^^x-f2319 
F^^— 4D058 JA03 JA09 JB03 JB05 JB14 

KA06 KA27 KBll QA07 QA27 
SA16 UAll 

yx^-i^mit^ti^tmm^-mzi^\-^xmmzi^n 



